The redetermination of the crystal structure of calcium octaammine chloride, or octaamminecalcium dichloride, [Ca(NH 3 ) 8 ]Cl 2 , based on synchrotron X-ray diffraction powder data, revealed a more reasonable model in terms of NÁ Á ÁN distances in comparison with the previous model [Westman et al. (1981) . Acta Chem. Scand. Ser. A, 35, 467-472].
Structure description
The reaction of CaCl 2 with NH 3 is promising for the energy efficiency improvement of automobiles and factories and is one form of thermal energy storage (TES) technology (Klerke et al., 2008) . A detailed knowledge of the crystal structure of [Ca(NH 3 ) 8 ]Cl 2 is necessary for understanding the reaction mechanism associated with the uptake of ammonia from CaCl 2 . In the current study, we developed in situ XRD equipment and redetermined the crystal structure of [Ca(NH 3 ) 8 ]Cl 2 . The main difference from the structure model reported in the previous study (powder X-ray diffraction data; Westman et al., 1981) is the position of one N atom which had an unrealistically short NÁ Á ÁN distances of 2.13 Å . Whereas this N atom was modelled in the previous study to be on a general position of space group Pnma (Wyckoff site 8d), it is now modelled to be split over two positions located on a mirror plane (Wyckoff site 4c), leaving to more reasonable NÁ Á ÁN distances > 3.1 Å . The current structure model is supported by isotypism with [Sr(NH 3 ) 8 ]Cl 2 (Lysgaard et al., 2012) (Woidy et al., 2014) . The coordination polyhedra around the alkaline earth ions are twofold-capped trigonal-prisms ( Fig. 1; Table 1 ). Although no H-atom positions could be determined in the current synchrotron powder study, NÁ Á ÁCl contacts in the range 3.45-3.70 Å are evidence for hydrogen bonding between the complex cations and the chloride anions.
data reports Synthesis and crystallization
A quartz glass capillary cell was developed for the in situ X-ray powder diffraction (XRD) under NH 3 gas pressure. The outside and inside diameters were 1.5875 mm (1/16 inch) and 1.0 mm, respectively. Carbon fiber was mixed with CaCl 2 powder to prevent breaking of the capillary by expansion of CaCl 2 powder during NH 3 adsorption. [Ca(NH 3 ) 8 ]Cl 2 was synthesized in situ in the capillary under 518 kPa of NH 3 gas pressure. The XRD experiments were performed at BL5S2 at Aichi Synchrotron Radiation Center in Aichi province, Japan.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The crystal structure was modelled in the same space group (Pnma) as in the previous work by Westman et al. (1981) . The coordinations of all atoms were estimated by application of direct methods for structure solution by using the EXPO2014 software (Altomare et al., 2013) . Wyckoff positions of atoms Ca1, Cl1, Cl2 (on sites 4c with mirror symmetry), and N3, N4 and N5 (on general positions 8d) are the same as those reported in the previous study. In contrast to the previous model, sites N1 and N2 were modelled to be located on mirror planes, instead of as one atom on a general position. Mixing carbon fiber with CaCl 2 deteriorates the analytical accuracy by the overlap between diffraction peaks. Therefore, several parameters were constrained during the refinement as follows: (i) anisotropic displacement parameters of Cl2 were constrained to be the same as that of the Cl1 site; (ii) H atoms of the NH 3 molecules were not positioned; (iii) isotropic displacement parameters were used for all N atoms. The Rietveld refinement (Fig. 2) was performed with the RIETAN-FP program (Izumi & Momma, 2007 ) using a split pseudo-Voigt profile function (Toraya, 1990) . (2) 
Special details
Experimental. The powder mounted in the quartz capillary that was filled by the NH 3 gas, 518 kPa (abs). 
